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A B S T R A C T
Purpose: The incidence of psychogenic non-epileptic seizures (PNES) is 4.9/100,000/year and it is
estimated that about 20–30% of patients referred to tertiary care epilepsy centers for refractory seizures
have both epilepsy and PNES.
The purpose of our study is to evaluate psychiatric disorders and neuropsychological functions among
patients with PNES, patients with epilepsy associated with PNES and patients with epilepsy.
Methods: We evaluated 66 consecutive in-patients with video-EEG recordings: 21 patients with
epilepsy, 22 patients with PNES and 10 patients with epilepsy associated with PNES; 13 patients were
excluded (8 because of mental retardation and 5 because they did not present seizures or PNES during
the recording period).
Results: All patients with PNES had a psychiatric diagnosis (100%) vs. 52% of patients with epilepsy.
Cluster B personality disorders were more common in patients with PNES.
We observed fewer mood and anxiety disorders in patients with PNES compared with those with
epilepsy.
We did not ﬁnd statistically signiﬁcant differences in neuropsychological proﬁles among the 3 patient
groups.
Conclusion: This study can help to contribute to a better understanding of the impact of PNES
manifestations, in addition to the occurrence of seizures, in order to provide patients with more
appropriate clinical, psychological and social care.
 2011 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Psychogenic non-epileptic seizures (PNES) can be deﬁned as
paroxysmal involuntary behavioural patterns that mimic epileptic
events without an organic cause. PNES lack an ictal correlate of
electrical brain activity and can be interpreted as responses to
psychological or social distress, which occurs when alternative
coping mechanisms are inadequate or have been exhausted.1–4
It has been estimated that approximately 17–30% of out-
patients presented to comprehensive Epilepsy Centers for evalua-
tion have PNES.5 It is therefore important that Epilepsy Centers
provide an evaluation process in order to differentiate epileptic
seizures from other paroxysmal non-epileptic events. Moreover,
both PNES and epileptic seizures may occur in the same patients;
the use of varied diagnostic criteria have led to varying estimates of
the prevalence of such comorbidity, ranging from 10% to 50%.6* Corresponding author. Tel.: +39 028184103; fax: +39 0250323159.
E-mail address: katherine.turner@ao-sanpaolo.it (K. Turner).
1059-1311/$ – see front matter  2011 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2011.07.001PNES are not a single entity but have different clinical
manifestations and their origin is still undeﬁned. The differential
diagnosis of PNES comprises a wide range of neurological and
psychiatric disorders that can cause paroxysmal events that may
resemble epilepsy.7
Some reports suggest that PNES may be frequently associated
with a history of psychological trauma, such as sexual and
physical abuse. Most patients who fall into this category are
women.8
Associated psychiatric disorders are common in patients with
PNES and epilepsy.9–12 A few clinical studies have highlighted
differences in cognitive proﬁles in patients with PNES vs. patients
with epilepsy, but the data are not consistent.13,14
Literature on psychopathology of PNES is quite extensive, but
the majority of studies have examined speciﬁc forms of psychiatric
disorder such as depression and anxiety, while only a few studies
have employed comparable clinical assessment for psychiatric
disorders and cognition both in patients with epilepsy and in those
with with PNES. As far as we know, only a few previous studies
have compared the psychopathological and cognitive proﬁles ofvier Ltd. All rights reserved.
Table 1
Demographic and clinical characteristics of patients.
Epilepsy PNES E + PNES
n = 21 n = 22 n = 10
Gender
Males 9 5 5
Females 12 17 5
Age (years)
Mean 37.3 40.2 39.2
SD 10.5 14.5 12.8
Level of education (years)
Mean 11.9 11.5 11.3 p = NS
SD 3.4 3.3 4.0
Type of epilepsy
Temporal lobe epilepsy 9 3
Frontal lobe epilepsy 3 3
Fronto-temporal lobe epilepsy 6 2
Fronto-parietal lobe epilepsy 2
Occipital lobe epilepsy 1
Parietal lobe epilepsy 1
Undeterminated 1
Duration of epilepsy (years)
Mean 18.0 19.7 p = NS
SD 13.2 13.5
Onset of epilepsy (years)
Mean 19.0 20.0 p = NS
SD 13.3 13.8
Frequency of seizures (monthly)
Mean 0.4 6.3
SD 0.8 4.3
Etiology
Cryptogenic 4 8
Symptomatic 17 4
Type of seizure
SPS 3 1
CPS 4 2
CPS + SPS 7 3
CPS + SGS 3 2
SPS + CPS + SGS 4 2
Number of medications
Monotherapy/polytherapy/none 4/16/1 8/5/9 3/5/2
Monotherapy:
Carbamazepine 1 2
Felbamate 1
Lamotrigine 1 2
Valproic acid 1 2
Phenobarbital 2
Levetiracetam 1
Oxcarbazepine 1
Depamag 1
Traumatic events
Yes 4 (19%) 12 (54%) 7 (70%) p = NS
No 17 (81%) 10 (46%) 3 (30%)
SD: standard deviation; SPS: simple partial seizures; CPS: complex partial seizures;
SGS: secondarily generalized seizures; p = NS: no signiﬁcance.
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with epilepsy.15,16
The aims of our study are the following: to assess the
prevalence of psychiatric disorders (DSM IV-TR Axis I and Axis II
disorders) and cognitive deﬁcits in patients with PNES compared
with patients having epilepsy associated with PNES and patients
having epilepsy without PNES.
2. Methods
2.1. Patients
The study was performed at the University of Milan, Neurology
Unit, San Paolo Hospital. All patients had given their written
informed consent before answering the questionnaires. The Ethics
Committee of San Paolo Hospital reviewed and approved the study
protocol.
66 consecutive in-patients admitted to the Epilepsy Center, St.
Paolo Hospital, for video/EEG monitoring were consecutively
enrolled in the study between April 1, 2009 and September 30,
2010 and the following criteria were selected: age 18–60 years,
education level equal to or higher than elementary school, normal
and borderline intelligence (IQ > 70 or Raven’s Coloured Progres-
sive Matrices score greater than 17.5).17,18
The diagnosis of PNES was made on the basis of the consensus of
at least two epilepsy specialists based on the clinical history and
video-EEG (VEEG) monitoring. The following criteria were used to
diagnose PNES: (1) at least one single typical clinical event
captured on VEEG; (2) EEG did not show any concomitant ictal
activity, or postictal slowing; (3) no evidence of any alternative
neurological diagnosis (e.g. movement disorders).19,20
The diagnosis of epilepsy was performed according to the
international league against epilepsy (ILAE) classiﬁcation.21
Our group comprised: 21 patients with epileptic seizures, 22
patients with PNES and 10 patients with epilepsy associated with
PNES. 13 patients were excluded for the following reasons: 8 for
mental retardation (6 with epilepsy associated with PNES and 2
with PNES) while for 5 patients no typical events were recorded
during VEEG.
The demographic and clinical characteristics of the three groups
are set out in Table 1.
2.2. Psychiatric assessment
Diagnoses were made according to DSM-IV-TR criteria (Diag-
nostic and Statistical Manual of Mental Disorders, fourth edition,
text revision, Axis I Disorders).
All patients were evaluated by the Italian version of the SCID-I
and SCID-II II interview. The SCID-I, which consists of six sections,
is a widely used instrument for Axis I diagnoses of DSM-IV-TR. In
our study, all 6 sections were administered.
We did not include the diagnosis of PNES in dissociative,
conversion and somatoform disorders.
The SCID-II is a structured diagnostic interview for the
assessment of the 10 DSM-IV-TR personality disorders, as well
as depressive personality disorder and passive-aggressive person-
ality disorder (included in DSM-IV-TR’s Appendix B ‘‘Criteria Sets
and Axes Provided for Further Study’’). SCID-II is composed of two
main parts: (i) screening questionnaire; (ii) interview: brief
overview and a section with speciﬁc questions related to the
personality disorders.
Subjects were interviewed about stressful and traumatic life
events (e.g. bereavement, physical/emotional/sexual abuse, do-
mestic violence, assault, accidents, family breakdown, severe
physical illness, other traumatic events) from childhood to present
in the context of a non-standardised interview. The clinicalinterview about stressful and traumatic life events lasted from
20 min to 1 h depending on the patient.
2.3. Neuropsychological assessment
The neuropsychological assessment of PNES patients consists
of a complete examination of the main cognitive functions, such as
intelligence, attention, memory (verbal and visuo-spatial, short
term and long term), visuo-construction functions, frontal
functions and language comprehension, in order to evaluate
the presence of possible cognitive deﬁcits. The selected tests are
designed to assess important cognitive domains22 and are all
standardized on the Italian population.23–30 We used the
following psychometric instruments: Raven’s coloured progres-
sive matrices, trail making test, attentional matrices, digit span,
corsi span, short story test, paired associated words test, Rey–
osterrieth complex ﬁgure, verbal ﬂuency test (phonemic and
semantic), token test.23–30
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logical performances in all the tasks administered, except for the
trail making test, parts A and B, where the lower the scores the
better the results. Our neuropsychological test battery did not
include any effort testing.
2.4. Data analysis
The data are presented as mean  SD.
Socio-demographic and neuropsychological differences be-
tween the three groups are assessed with the ANOVA.
The data were analyzed using the ‘‘Statistical Package for Social
Sciences’’ for Windows (SPSS 18.0). Signiﬁcance was set at a p value
of 0.05.
We did not perform a group size calculation; the group sizes in
this study were based on the recruitment capacity of our center
and the modest size of the groups could have increased the risk of
false negative ﬁndings.
3. Results
The clinical characteristics of the three groups are set out in
Table 2.
In the Epilepsy group (n = 21): 10 patients (48%) presented a
psychiatric diagnosis (Axis I, Axis II or Axis I + Axis II). On the
other hand, all patients with PNES had a psychiatric diagnosis
(100%).
Moreover 7 (33%) patients with epilepsy, vs. 9 (41%) in PNES
group and 2 (20%) in Epilepsy + PNES group (E + PNES) (p < 0.05)
had an Axis I disorder.
In the three groups, respectively 2 patients (10%) vs. 4 (18%) vs.
4 (40%) met the criteria for personality disorders (p < 0.05).
Cluster B personality disorders were more common in patients
with PNES.
54% of patients with PNES reported a trauma in their life vs. 70%
of patients with epilepsy associated with PNES vs. 20% with
epilepsy (p < 0.05). Traumatic events reported were psychological
trauma, physical abuse and severe physical illness.
There are no statistical signiﬁcant differences between the
three groups regarding the cognitive proﬁle (Table 3, p > 0.05).
We also observed a higher prevalence of females compared to
male in patients with PNES (p < 0.05).Table 2
Psychiatric proﬁles.
Axes Epilepsy 
n = 21 
Any axis I and II diagnoses 11 (52%) 
Axis I diagnosis 7 (33%) 
Major depressive disorders 2 
Anxiety disorders 2 
Depressive and anxiety disorders 2
Adjustment disorder 1
Dissociative disorders nos 
Conversion disorders 
Somatoform disorders 
Axis II diagnosis (personality disorder) 2 (10%) 
Axis II
Cluster A
Schizoid personality disorders 
Cluster B
Borderline personality disorders 
Histrionic personality disorders 
Narcissistic personality disorders 
Cluster C
Obsessive-compulsive personality disorders 1
Personality disorder not otherwise speciﬁed 1 
Axis I + II 1 (5%) 
p = NS: no signiﬁcance.4. Discussion
In this study, we found a high percentage of subjects with
psychiatric disorders in all 3 groups. Our data do not suggest
different cognitive proﬁles for the three groups.
In our sample, most of the patients with epilepsy have a
diagnosis of depressive and anxiety disorders, while the patients
with PNES are more affected by dissociative and somatoform
disorders and cluster B personality disorders.
Several studies have reported that affective disorders, especially
major depression and disthymia, are frequently associated with
PNES.31,32 We hypothesize that depressive disorders are often
recognized and diagnosed by non-psychiatrists, whereas conversion
and dissociative disorders may not be as easy to diagnose for a non-
psychiatrist. PNES could be included in a DSM-IV-TR conversion
disorder or in somatoform NOS disorder.33 We also expected a
higher presence of conversion and somatoform symptoms or
disorders other than PNES in our patients. Nevertheless, the
screening with SCID I may underestimate somatoform disorders.
Previous studies have reported personality disorders in
patients with PNES, although VEEG recording, SCID II and Cluster
diagnosis were not always used simultaneously.34,35 Borderline
personality disorders are more likely to present dissociative
symptoms than other such disorders. PNES, which are considered
as dissociative phenomena, are expected to be associated with
borderline personality disorders.36 Galimberti et al. reported that
the most frequent diagnoses in patients with epilepsy were
cluster C personality disorders; conversely patients with PNES
(with and without epilepsy) had a higher incidence of cluster B
personality disorders.15
Consistently with data from literature, we observed a higher
prevalence of females than males in patients with PNES
(p < 0.05).20
Patients with PNES are a very heterogeneous group and many
factors may lead to the development of symptoms. Psychological
factors (dissociative tendencies, emotional expressiveness, illness
perception, lack of acceptance and adjustment to epilepsy),
psychiatric and neurological comorbidity (for example, learning
disability or epilepsy, IQ below average), social and cultural
aspects (such as family environment, family conﬂicts, attitudes
toward illness, gender roles, family environment, ﬁnancial
security) have all been considered as relevant predisposing/PNES E + PNES
n = 22 n = 10
0 0 p = NS
9 (41%) 2 (20%) p = NS
2
1
2
3 2
1
4 (18%) 4 (40%) p = NS
1
2 1
2
1
1
9 (41%) 4 (40%)
Table 3
Cognitive proﬁles.
Epilepsy (n = 21) PNES (n = 22) E + PNES (n = 10)
s.d. s.d. s.d. p
Raven matrices 0.22 (0.40 (0.33 p = NS
Attentional matrices 0.80 +0.01 (0.20 p = NS
Trail making test, A 0.19 (0.32 (0.45 p = NS
Trail making test, B +0.08 +0.05 (0.11 p = NS
Digit span +0.11 +0.50 (0.62 p = NS
Corsi span 0.50 (0.30 (0.60 p = NS
Short story Test 1.11 (1.05 (1.35 p = NS
Paired associated learning test +0.01 +0.34 (0.16 p = NS
Rey ﬁgure (memory) +1.19 (1.02 (1.35 p = NS
Rey ﬁgure (copy) 2.87 (0.8 (2.41 p = NS
Phonemic ﬂuency test 0.68 (0.06 (0.47 p = NS
Semantic ﬂuency test 0.77 (0.51 (0.61 p = NS
Token test 0.60 (0.47 (1.42 p = NS
s.d. = standard deviations from the population norms = (mean ( mean of clinical population/sd); p = NS: no signiﬁcance.
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and epilepsy.37–39
In our sample, 70% and 54%, PNES group and E + PNES,
respectively, had experienced a traumatic situation in their life
such as psychological trauma, or physical and social deprivation,
consistent with data in literature.4,8,40,41
As previously reported, patients with PNES have frequently had
signiﬁcant trauma (childhood trauma, abuse, remote or recent life-
events) in their lives.41 When a person faces a traumatic situation
and has the need to escape, but cannot do so physically, he or she
escapes mentally (i.e. he or she dissociates). Some authors suggest
that PNES could be interpreted as a sub-type of post-traumatic
stress disorder.42–44 Nevertheless, in our sample none of the
subjects met the full criteria for such disorders.
Medical, psychiatric and psychological evaluations made
simultaneously for patients with PNES offer several advantages
and may avoid under-detected cases.
Conﬁrming difﬁculties in differential diagnosis, similar clinical
manifestations were shared in 64% of the cases where PNES and
epileptic seizures were both present.45 Even seizure stereotypy,
that has always been considered a peculiarity of epileptic seizures,
could no longer be evaluated as a cardinal feature for differential
diagnosis. In fact more than one study has demonstrated that PNES
could be semiologically highly stereotypic both within and across
individuals.46
Literature is poor on the neuropsychological evaluation of PNES
patients, also due to the fact that many studies report ﬁnal results
using clinical observations rather than standardized psychometric
instruments. The few researches with standardized neuropsycho-
logical methodologies highlight the presence of mental retardation
in almost 25% of PNES patients, and some frontal dysfunctions.
Some authors have reported that patients with PNES, like people
with epilepsy, often fall into the lower quartile of the normal IQ
range. Comprehensive neuropsychological test batteries failed to
reveal characteristics patterns of PNES compared with patients
with epilepsy.47,48
There are different hypotheses as to why the patient’s distress is
expressed in the form of seizures: one is an iatrogenic explanation.
Many patients who report disturbances of consciousness and
request the consultation of physicians will be initially diagnosed
with epilepsy; another hypothesis is that patients may have a
model for this symptom-seizure, such as a family member or a
friend who has epilepsy. There may be an unconscious attempt to
emulate this symptom, to obtain special attention or a ‘‘secondary
gain’’ that is attained in the sick role.49–52 Our data are not
consistent with literature because in our PNES patients only a few
had a family member with epilepsy.This study has several limitations. First, we enrolled a relatively
small number of patients with PNES, which limits solid conclu-
sions. This topic needs to be further investigated with strong
protocols to understand the interactions between biological,
psychological and social factors.
A second observation concerns the fact that all the patients
were enrolled in our epilepsy inpatient Regional Center for the
clinical assessment. Since our clinic is a tertiary diagnostic unit, we
cannot apply these ﬁndings to the general population.
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